Androgen receptor signalling: comparative analysis of androgen response elements and implication of heat-shock protein 90 and 14-3-3eta.
Androgen receptor (AR) signalling was analysed using as models the cysteine-rich secretory protein-1 (CRISP-1) and CRISP-3 gene promoters, which are differentially regulated by androgen in vivo and contain multiple potential androgen response elements. Using electrophoretic mobility shift assay, we identified several elements with differing affinities for the AR at positions -3706, -1270, -1253 and -350 of the CRISP-1 promoter and at positions -369 and -349 of the CRISP-3 promoter. The strongest binding was observed for the -1253 element of CRISP-1. In transactivation assays using a PC-3 cell line stably transfected with the AR (PC-3/AR), the -1253 element placed as two or four copies upstream of the TK minimal promoter yielded a strong induction of luciferase reporter gene activity in the presence of the androgen methyltrienolone (R1881). In the context of the CRISP promoters a 2-fold induction by R1881 was measured for the CRISP-3 upstream region whereas only limited effects were noted for the CRISP-1 upstream region. The androgenic stimulation of the p(-1253 ARE)(4x)-TK-luciferase reporter construct was dose-dependently inhibited by geldanamycin and radicicol, two compounds that selectively interact with the chaperone protein, heat-shock protein 90. Cotransfection with an expression vector for the 14-3-3eta protein markedly enhanced the androgen-dependent stimulation. These results emphasize the influence of promoter context on androgen regulation and the importance of AR-associated proteins.